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ATRPORT, HUNTINGTON, WEST VIRGINIA, JANUARY 15, 1956

The Accident

An Eastern Air Lines Martin WOk, N k872, Flight 175, was damaged exten~
sively when it ove the Tri-State Airport, Huntington, West Virginia, at
approximately 18 on Jaguary 15, 1956, HNe injuries resulted to either
crew or passemgers, and no fire occurred.

History of the Flight

Flight 175 originated at Chicago, I1linois, for Charlotte, North Carolina,
via intermediate stops ineluding Iouisville, Kemtucky, and Huntington, West
Virginia, Cszptain Robert C. Moore, Pilot James L, Lane, and Flight Attendant
Dolores D, Pauls comprised the crew, The flight was routine to Louisville
where a landing was made at 1731.

At Iouieville the aircraft was serviced and at the time of departure
carried 680 gallons of fuel and 32 passengers for a gross takeoff weight of
42,913 pounds. (Maxaumum allowsble was Lh,900 pounds,) The center of gravity
was within prescribed limits. The crew was given the latest Huntington,
Charleston, and Greensboro weathsr and the flight departed Iouisville ramp on
schedule at 1750 on a VFR flight plan, estimating 51 minutes to Huntington,

Captain Moore made the takeoff and flew the emtire Louisville-Huntingtom
segment, En route the flight requested and recerved an YFR clearance, via
V-h Airway to cruise at 5,000 feet, and was given the latest Huntington weather.
This indicated the ceiling to be 1,000 feet, visibility 1 mile, wind calm,
1light snow, and that braking action was Ppoor® on the snow-covered runway.

Charleston approach control.zf cleared the flight for an approach to Tri-
State Airport at Huntington. 'The aircraft crossed the end of runway 30 at an
estimated speed of 90-95 knots at an altitude of 50-100 feet and passed over
almost one-half the length of the 4,600~foot runwzy before touching down. The
crew was not able to stop within the confines of the airport and the aircraft
nosed slowly over the brank of a slope approximately 100 feet beyond the enmd
of the runway.

1/ A1 times herein are eastern standard and based on the 2l-hour clock;
a1l airspeeds are in knots; and all distsmces are in nautical miles (except
visibilities which are in statute miles).

2/ Charleston approash control normslly handles IFR air carrier traffie
for Huntington.



Investigation

The dispatch relecase for this flight out of ILouisville listed Charleston

as alternate for Hmtington, and Huntinglon as alternate for Charleston. This
was changed at 1735 listing Roanoke as alternate for Charleston, but retaininsg
Charleston as alternate for Huntingion. The Huntington, Charleston, sand
Greensbore weather given the crew was as follows: Huntington = Precipitation
ceiling 1,500, obscuration; visibility 3/l miles; light snow showers; smokej
temperature 29; dswpoint 263 wind calm, Charleston - 6,000 scattered, esti-
mated 9,000 overcast; visibility 1 mile; smoke; temperature 33; dewpoind 30;
wind west-gouthwest 5, Greensboro - 16,000 scattered, estimated 30,000 ovexr-
cast; vasibility 12 miles; temperature Sk; dewpoint 23 wind southwest 63
breaks in the overcast,

The flight zeported as being over the Lexington VOR station at 1813 at
5,000 feet to the company radio at Iouisville, and requested and recsived am
IFR clearance to Huntington. The flight reported to Charleston appreoach con-
trol over Bruin Intersection at 1833 at 5,000 feet and was cleared via Wayne
Intersection direct to the Huntington marker to maintain 5,000 feat, and to

report passing Wayne,

Charleston approach control then transmitted the flight the latest Tri-
State Airport weather conditions as furnished by the company: "Precipitation
celling 1,000, sky obscured; wvisibility 1; light snow; temperature 28; dew-
point 24." A% 1835 Huntington company radio advised the flight directly,

"We have sbout an imch or inch and a half of snow; we have no outgoing pas—
sengers, and braling eonditions on the rumway are poor.?

At 1836 Flight 175 was also advised by company radio of the altimeter
settings, calm wind conditions favoring runway 30, no traffic, and Humtington
1830 weather: "Precipitation ceiling 1,000 feet, obscuration; visibility 1
mile; light snow; temperature 28; dewpoint 243 wand c¢alm, braking action
poor; we have nmo outbound load."

Charleston approach control then cleared the flight for an approach to
the Huntington Airport, to descend to and cruise at 4,000 feet, and to report
leaving 5,000 feet, The flight reported leaving 5,000 feet at 1837-1/2 and
passing the Wayne Imtersection at 1838.

Flight 175 arraved over the Huntington B-facilityd/ at 1842, and them, in
accordance with preseribed procedure, flew outbound 17 degrees magnetic and
made a procedure turn, descending to 700 feet above the ground before retwrn-
ing at 197 degrees magnetic over the H-facility. The aircraft then proceedad
to and passed directly over the airport and its single runway at abeut a
90-degree angle, Both p1lots stated that all airport runway lights were
sharp and clear through snow precipitation, A check of the windshield wiper
and leading edge of the wing showed no ice. After crossing the airport the
captain made a left turn of about 270 degrees, concluding the turn at am
estimated three-fourths of a mile from the approach end of rumwsy 30, Both
pilots stated that again they conld see all runmway lights at that time.

3/ An "H-fac1lity" 18 a nondirectional radio transmitter used for homing
and navigational fixes,
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FPinal approach was continued with landing gear down and flaps fully ex-
tended, The snd of the runway was crossed at an estimated sirspeed of 90-95
knots at an altitude of 50-100 feet, Just before touchdown Captain Moore ad-
vised Pilot Lane that he intended to use propeller reversing "becanse of snow
on the runway and posgible poor braking,"”

Upon touchdowm Pilot Lane raised the reverse thrust lockout flag, per-
mitting propeller reversal before the aircraft's weight was on its landing
gear, and the captain used reverse thrust beyond the normal reverse range
into the emergency reverse range. Pilot Lene observed the No. 1 propeller
reverging light ecome on slightly before No. 2 ¢ame on. According to the
captain, No, 2 propsller lagged momentarily, Forward visibility was com-
pletely cut off by surface snow blown forward and up by the reverse thrust,
The captain noted a slight change in heading on the Flux Gate Compass and
reduced r. p. m, in order to see where he was headed becsuse of sharp drop=-
offs in the terrain nsar the runway edges, particuvlarly to the left, When
visibility was regammed he realized that he was ther going off the left edge
of the runway., This was at a point about 1,400 feet beyond touchdowm and
about 1,100 feet short of the far end of the L,600-foot runway, See Attach-
ment A,

The captain then applied right rudder and right brake and increassed the
reverse thrust, taking more from No, 2 than from No. 1, bringing the aircraft
to a course approximately paralleling the runwagy. Again blown snow blocked
visibility and again the ceptain reduced power to regain 1t, He realized he
was again turning to his left, away from the runway, and quickly applied
right rudder and right brake to change direction, This accomplished its pur-
pose until the aircraft was parallel to and approaching the end of the rumway.
Again the captain applied maximum reverae and lost all forward vieibility,

During this relatively short period the aireraft maintained a course
generally parallel to amd at the left of the runway wntil, when nearing the
end, it was turning to its left. It then went slowly over the brink some
120 feat beyond the runwsy. Both propellers remained in reverse thrust with
varying amounts of power being used throughout the lending roll. Kose-whesl
steering was mot used to correct the awerves.

Just after the aireraft rolled over the brink of the slope the captain
shut off all eleetrieal power to lessen the possibllity of fire. Total dark-
ness resulted a3 the cabin amergency impact light did not come on. The
stewardess was unsble to reach it %o turn it on beeause of the alrerafi's
extreme angle, She advised paszsengersd to remszin seated and calm,

The aireraft came te rest on a ledge about 186 feet beyond, and sbout
60 feot below the level of the runway. The rough terrain sloped downward
about 28 degrees; the alreraft was nose-down even more to L0 degrees amd
tilted 15 degrees to the right. Evacuation through the rear passenger load-
ing ramp or vis windows was not feasible baecause of theilr heights above the
ground and the steep nose-down angle. Conseguently, and upon instruction
from the crew using flashlights, all passengers deplaned via the left front
Joading door without disorder despite the difficulty induced and augmented
by darkmess and glippery, rocky, sloping terrain,



) -

The first point of touchdown was made by the left landing gear at a
point 2,015 feet down the runway., A1l three landing gears were on the runwa¥
a measured distance of 2,130 feet from the approach end and slightly left of
center laterally This runway has no gradient and is 4,600 feet long smd
150 feet wide, with level sodded aress extending about 100 feet at both ends.
The left or south side is bordered with a level sodded area sbout 125 feat
wilde; the other side has a similar area about 225 feet wide, The terrain
falls away in varylng degrees of steepness from both ends and from most of
both sides.

There was no physical evidence of fire either before or after impact
although several passengers reported a wmomentary flash fire near the left
engine after the aircraft came to rest, Both propellers and the nose sectiors
of both engines were torn free before the aircraft stopped. The lower drag
strut of the nose landing gear failed and the gear folded backwards damaging
the adjacent lower portion of the fuselsge, Damage to the fuselage, although
of a major nature, was confined to the forward region generally below the
aircraft!s floor line, All passenger seats were intact and no seat belt
failed., Emergency exits were not used but all were operational, Wing flaps
were found fully extended.

Exzmination of the landing gear latching mechanisms revealed that all
three landing gears were extended and locked, and that the nose gear steering
cylinder was intact and in normal operating condition, Examination of the
brake system failed to reveal any indications of operating distress and all
hydraulic lines were intact. Both sets of main tires had sbout equal smounts
of tread and inflation.

Both engines, both propellers, both propeller governors, and the two
main landing gear wheels with their brakes were studied at the Miaml base
of Eastern Ailr Lines., This examination showed that:

a, Neither engine had had any evidence of failure or any precrash
condition that would cause malfunctioning,

b. Both propellers had been operating within specified pitch limits
and all examination of their components indicated that they wers in good
condition prior to impact with the greund,

¢e Bench tests of both propeller governors revealed no evidence of
fallures or any condition that might have cawsed malfunctioning,

de Both brake assemblies were in good condition and should have bes:n
operating normally. All brake pucks were free in their housings end show
no excessive wear, mor did the brake housings show any evidence of excesgive
heat,

A careful examination showed that the rigging between the reverse
throttle levers and the reversing throttle switches was such that final
actuation of the reverse switches occurred when both throttles were moved

4/ This, and other information, including the actual ground track of the
aircraft down the runwagy, is depicted in Attachment A,
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aft 13 inches, This specified rigging limit is 11 inches, plus or mims
1/8 inch.

Examnation of the rigging between the throtile levers in the cockpit
and the throttle operings at both carburetors showed proper adjustment.
With both throttles in the reverse idle position, both throttle arms wexe
1/} inch from their stops; with both throttles in the full reverse position,
both throttle arms were 1% inches from their stops. Impact had stretehed
the throttle cables to a degree where testing of their tensioms could not be
significant.

A1l logbook entries for a significant period preceding the accident
were carefully reviewed, Nothing was found to show evidemce of operational
@ifficulty or failure of the propeller reversing, hydraulie or braking
systems, or of the nose-~wheel sieering system. There were no squawks or
mechanical irregularities reported by either of the two crews who flew
N LB7A on 1ts two flights immediately prior to the one culminating in this
accident.

The high-intenslity runway boundary lights were of wariable output and
were set at position Nos 3, which is midway in brilliance between positions
No, 1 (minimmm) and No. 5 (maximum). They had been at that setting before
the accident and the incoming pilot did not request any change. His testa-
mory indicated that he was completely satisfied with the runway lighting and
that runway lights were within his range of vision throughout the entire
final approach,

The "poor" braking reported to the crew was the result of actually test-
ing the braking conditions on the rumvay in an airport limousine equipped
with snow tires only a few minutes before Flight 175 arrived. Speed was in-
ereased uwp to 45-50 miles per hour with difficulty because of poor traction
on the runway and the car then braked viclently, The resulting skid and spin
were of such nature that its driver, an aarport employee, decided to wse
"poor" as a means of describing the condition, although there was some evi-
dence that 1% was much worse than '"poor." However, "poor™ was entered in the
official log, and was duly reported to and eckmowledged by Flight 175,

The last previous flight to land at the Tri-State Airport before Flight
175 was also an EAL Martin 4Ok, It landed without incident about one howr
and 20 mimtes earlier amd its crew reported that braking was "fair," At
that time snow was falling and the snow cover on the runway was sbout two
inches deep.

Eastern Air Lines! landing miniwmms for Martin kOL's at Tri-State Adr-
port are 700 feet ceiling and 1 mile visibility, Conditions prevailing at
1830, the last official observation, were reported to the incoming flight as
1,000 feet and 1 mile,

Captaln Moore and Pilot Lane testified that their approaeh was substan-
tially normal, that final was started at about three-fourths mile from the
approach end of the runway at an estimated altitude of 500 feet, and that
they came over the end of the runway at an estimated 50-100-foot altitude,



-6 -

They also testified that their fanal turn into approach was terminated at the
proper point so that little or no deviation from a straight path was necessary.
However, this is contrary to the testimomy of a number of ground witnesses who
described an appreciable bank to the right immediately prior to touchdowm,
These witnesses in consensus, but with considerable generality, were of the
oprnion that the approach was higher and/or faster than is customary with
similar ajreraft. Captain Moore testified that he purposely cams ower the
approach end of the subject runway a bit higher than at other airports becamse
of the sharp drop in terrain at that end of the rwwsy and the consequent
possibility of turbulence at that point., There wes some testimony that a
burst or several bursts of power were used just before touchdown, but the
captain insisted that he did not apply any powexr at that time or elsewhers
éuring final approach,

Reversal of the aireraft's propellers is accomplished by pulling back
the main throttles to the idle position and then continuing resrward with
the reversing throttle into the reversing range. For normal reversing the
force required to pull the latter back 18 adjusted to eight pounds per
throttle, An additional 15 pounds per throttle is required to brang them
further back into the Yemergency® reverse range, Thus the total force needed
is LS pounds.

The Mariin 4OL aireraft carries a placard in the cockpit relative to
reversing propellers. It reads: "Exercise ecsution in using reverse thrust
on runways covered with dust, smow, or other matter which would reduce visi=
bility.? This same warming appears in Fastern Air Lines' Flight Manugl for
the Martin 40l which states further: "Caution should also be exercised when
approaching the low speed range of the landing run so that the operator will
be prepared for sudden control buffeting which might be injurious to the
operator or structure unless the controls are monitored by the pilot or
copilot during reverse thrust application, While the control forces are mob
excessive when operating in a normal power range for reverse thrust, the
controls ars subject to sudden and sharp reversals when approaching the slow
speed range of the landing run."

A1l radio navigational and communication facilities, as well 23 the air-
port and runway lights, were found to have been oparating normally.

Wind condations at the Tri-State Airport were very light to calm at the
surface when Flight 175 was making 1ts approach and landing, The pressure
gradient was weak in that area; light wind was indicated for the first iwo
or three thousand feet above the surface. No turbulence was indicated at
low levels, The temperature on the morning of the accident had been down to
13 degrees and never rose above 32 degrees during the day., As thin obscura-
tion of the sky existed, followed by an overcast, there was not much opportunity
for the runway surface to have become warm emough t0 melt the smow even in the
beginning of the fa11, It therefore appears doubtful that ice existed below
the snow cover unless it remained from a previous condition, BHowever, in somes
cases very poor braking exists on a dry snow cover.

The weather reporting service at the Tri-State Airport at Huntington,
West V¥irginia, is clasaed as a Supplemental Aviation Weather Reporting
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Station., This means that the observers have been obtained by the Weather
Buream from airline and/or airport personnel amd that following a period of
training in weather observations, they have been certificated as compstent
to make surface weather observations,

Analysis

Captain Moore attributed the first swerve to the left to 2z momentary lag
in the No, 2 (right) engine. This would ¢amsge more, @ qucker, reverse tarust on
the left engine than on the right and consequently result in a tendency to yaw
to the left, But it seams unlikely that any momentary lag in the No, 2 engine
caused ths initial swerve becanse the aircraft traveled a good 1,000 feet be=-
fore swerving, (This distance would have taken 7.k seconds at an assumed
average speed of 80 knots,)

Subsequent swerves to the left, as the aircraft continued generally par-
allel to the runway, occwrred as Captain Moore asttempted to use maximum reverse
thrust to stop the aircraft on the elrport., Hs was wsing different smounts of
reversing to effect steering and stop the aireraft wathout any forward visi-
bility except for two brief periods, as described,

The glven braking condition of "poor" did not earry with it a warning
against landing; it was merely information for the czpitain to use a3 he ssw
fit, Adjectives in common usage to describe braking effectiveness are 9good,®
#fair," "poor," and ™mil,* None, not even ™iil," is tantamount to a prohibi-
t20n against landing because even with little or no brsking It is possible to
land and stop on certain runway lengths, depending on wind, gradient, sltitude,
temperature, and other factors,

Captaln Moore could not explain why he landed so far down the rumway
after a final approach such as he deseribed. As stated, there waa littls or
no wind, and if the aircraft had crossed the boundary at 50 feet altitude and
a% the conventional speed of 90-95 kmots, then the touchdown should have been
woll within the first guarter of the runway.

If the approach was conducted as Captain More testifisd, then there
would have been nro need for any final manemver or mansuvers just pricr to
touchdown as described by witnesses, although demied by Captain Moore. It
scems probable that thers was some misaligmment of the final approach to the
right of the rumway as a result of overturning during the close-in circling
approach,

The fact that Captain Moore advised Pilot lane to raise the reverse flag
bafore touchdown indicates that he realized he was then critically far dowm
the runway and wanted to be sure of instantansous reversal on demand.

The Board concludes that Captainm Moore mads his last turn into finsl
somewhat higher, closer, or faster than he would have during better visibility.
¥isibility of one mile was exactly at anthorized minimum.

It was found during the course of the investigation that additional
training of the weather observers would be desirable, This does not appear
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to have been a factor in the accident; however, the Weather Buream has
started a program for improving the training of personnel and inspection of
this ¢lass of stations,

Findings
On the basis of all available evidence the Board finda that:
l. The carrier, the aircraft, and the erew were properly certificated.
2. The last weather report for 1830 given the £light included 1,000

feet ceiling, 1 mile vasibility, and light snow; the captain confirmed that
these conditions prevailed during the approach.

3+ Captain Moore had been advised of snow on the runway and that brak-
ing conditions were poor,

L. The approach caused the touchdown to be nearly half-way down the
k,600~foot runway,

5. Captain Moore was familiar with the aireraft's placard warning of

the use of propeller reversing on ground snow and the elaborated material
on the subject contained in the aircraft's flight manual,

6. Propeller reversal blew up snow, completely obscuring forward
visibility,

7. The on and off application of reverse thrust, in order to regain
visibility, impaired deceleration so that the aireraft overran the airport.

Probable Cause

The Board determines that the probable cause of this accident was
Improper approach and subsequent landing too far down a smow~-covered, slippery
Iunvay.

BY THE CIVIL AERONAUTICS BOARD:
/8/ JAMES R, DURFEE
/s/ CHAN GURNEY

/8/ HARMAR D, DENNY

Adams, Vice Chairman, did not participate 1n the adoption of this
raport.



SUPPLEMENTAL DATA

" Investigation

The Civil Aeronautics Board was notified of thias accident shortly after
occurrence, An investigation was immediately imitiated in accordance with the
provisions of Section 702 (a) (2) of the Cavil Aeronautics Act of 1938, as
amended., Depositions in connection with the investigation were taken at
Huntington, West Virginia, on February 13 and 1lh; at Chicago, Illinois, on
February 15; at MeGuire Air Force Base, Trenton, New Jersey, on March §; and
at Washington, D. C., on May 15, 1956.

Alr Carrier

Eastern Air Lines is a Delaware Corporation engaged in the transportation
by air of persons, property, and mall under certificates of public convenience
and necessity issued by the Ciwil Aerconantics Board and an air carrier operat-
ing certificate issuved by the Civil Aeronautics Administration, These certi-
ficates authorized flight between Chicago, Illinois, and Huntington, West
Virginia, and numerous other places,

Flight Perscnnel

Captain Robert C, Moore, age 3L, was employed by Eastern Air lames as a
pilot on June 6, 1946, and made his first flight as captain on July 1, 1953.
He held a valid airlime transpori pilot certificate with a rating for the
subject aarcraft. OCaptain Moore had a total of 9,680 flying hours, of which
~ 2,351 hours were in Martin LOL's, and 535 hours of instrument flying., He
passed a CAA physical on October 27, 1955. Captain Moore had made 11 previcus
landings at Tra-State Airport, all at mght and all in Martin LOh's.

Pilot James L. Lane, age 29, was first employed by Eastern Air Lines,
December 23, 1953, He later was furloughed, was re-smployed on August 8§,
1954, again furloughed, and again re-employed on December 8, 1955. He held a
valid commercial pilot certificate with airplane single- and multi-engine land
and instrument ratings, Pilot Lane had a total of 2,426 flying hours, of
which 856:17 hours were in Martin LOl's, and 90:29 hours of instrument flying.
He passed a CAA physical on December 15, 1955,

Flight Attendant Dolores D, Pauls, age 23, was employed by Eastern far
Lines as a student flicht attendant on June 6, 1955. She completed Eastern
Air Iines Flight Attendant Training on July 9, 1955, and was then promoted to
flight attendant,.

The Alrceraft

N 4874, a Martin )0k, serial number 14,235, was owned and operated by
Eastern Air Lines and was currently certificated by the Cival Aeronautics
Admnistrations The aireraft had accumlated approximately 9,85k4:00 hours.
It was equipped with two Pratt and Whitney R~-2800-CB3 engines and two
Hamilton Standard model L3E60 propellers. The airframe, engines, and pro-
pellers had been maintained in full compliance with prescribed methods and
within 2131 time limitations.
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